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The  Navy  Tactical  Environmental  Support  System  Next  Century  (TESS(NC))  collects,  \ 
analyzes,  displays  and  disseminates  METeorologicai  and  OCeanographic  (METOC) 
products.  TESS  provides  the  METOC  community  with  the  tools  necessary  to  view 
dimensional  atmosphere  and  ocean  environments  over  time.  In  addition,  tailored  METOC 
and  data  are  sent  to  on-scene  decision-makers  (warfighters)  so  they  can  run  their  own  appli 
interpret  the  impact  of  the  METOC  environment  on  operations. 

TESS  relies  on  the  Tactical  Environmental  Data  Server  (TEDS)  RDBMS  (relational 
management  system)  and  operates  in  a  heterogeneous  network  environment  TEDS  is  imp 
using  Informix  in  a  client-server  mode.  The  TESS(NC)  Concept  of  Operations  an> 
architecture  require  that  the  METOC  Database  be  distributed  both  in  terms  of  application 
METOC  data  and  products  (API  segments)  and  in  terms  of  physical  location  of  the  data  re;  ' 
(Data  segments).  RemoteTEDS  is  a  software  library,  interchangeable  with  the  existing  TED 
to  provide  applications  access  to  the  TEDS  database.  RemoteTEDS  uses  CORBA  to  impk 
TEDS  APIs  across  a  computer  network  (TCP/IP). 

This  paper  will  summarize  the  experiences  of  Naval  Research  Laboratory,  Monterey,  Cal 
implementing  RemoteTEDS  in  a  prototype  demonstration,  the  Tactical  Atmospheric  ; 
System/Real-Time  (TAMS/RT). 


INTRODUCTION  TO  TESS  AND  TEDS 

The  Navy  Tactical  Environmental  Support  System  Next  Century  (TESS(NC))  suppc 
ships  and  shore  sites  and  interfaces  with  a  variety  of  Navy  o»mwwH  and  Control,  Commu 
and  Computers,  and  Intelligence  (C4I)  systems.  The  NITES  (Navy  Integrated  Tactical  Envir 
Subsystem)  Version  I  provides  die  METOC  community  with  the  tools  necessary  to  view 
dimensional  atmosphere  and  ocean  environments,  manipulate  the  data,  and  use  their  prc 
training  to  produce  value-added  products  in  support  of  die  on-scene  commander.  The  I 
version  provides  on-scene  operational  decision-makers,  i.en  the  warfighters,  with  the  ability 
tailored  METOC  products  within  the  tactical  arena  so  that  die  operational  decision-maker  cs 
interpret  the  direct  impact  of  the  METOC  environment  on  warfare  NITES  II  al* 

Tactical  Decision  Aids  (TDAs)  within  the  C41  architecture  rwn  to  required  METOC  data 
III  is  tailored  to  aviation  support  NTIES IV  provides  mobile  support  for  tactical  users.  NI 
for  foreign  military  sales. 
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Tb*  Tacaal  Eavw «aal  Data  Saver  (TEDS)  is  a  RDBMS  (reJaoooaJ  database - vmihl 

syaa)  davaioped  yecifically  for  the  Navy  to  provide  weathawaiaied  data  to  applications.  TEDS 
opras  in  a  hmiaaoui  network  cnvueamni  and  manages  environmental  dau  and  products  to 
support  analyses  and  applications  that  seive  tactical  end  users.  TEDS  wu  originally  developed  usme 
EMPRESS,  but  ii  currently  hoptaoMncad  usag  Informix  in  a  client-server  mode.  (TmsSaiacan 
easily  be  ported  to  odier  RDBMS's  such  asOracle  or  Sybase.)  TEDS  suppom  a  single,  logical  access 
pomitorMtttapk,  physically  distributed  databases.  It  suppers  nanspmt  accost  to  the  database  tan 
any  mmtm  node.  Eavramenul  data  and  products  an  managed  as  objects.  TEDS  provides  aa 
fWMUPf  Intake*  (API)  •‘layer1’  for  each  data  type  that  serves  as  the  mterface 
the  and  clients.  The  data  am  organiimou  provides  the  stnictun  *n4  (unctions  for 

ippIrMims  to  determine  what  is  contained  in  the  database,  and  an  API  for  mmnayttig  Amt*  Mt5 

In  acceptance  whh  the  Depanment  of  Defense  DU  COE  (Defense  Information  Infrastructure  Common 
Openuf  Enwoomcm)  and  SHADE  (Shved  Data  Enwomncnt)  concepts,  the  METOC  Database  u 
rniipsiid  of  six  PD  COE  compliant  sharmt  dmbam  stgmsnu.  Assocmmd  with  each  shared  database 
srpnent  is  an  API  segment  The  segments  are  ranged  by  deta  type  as  follows: 


Data  Type 
Grid  Fields 

I  sr eerie  tong enihi  nine  (LLT)  Observations 
Textual  Observations  and  Bulletins 
Remotely  Sensed  Data 
imagvynd  Product  Data 
Clinmoiogy  Data 


Dau  Sternest 

API  Secant 

MDGRID 

MADRID 

MDLLT 

MALLT 

MDTXT 

MATXT 

MDREM 

MAREM 

MDIMG 

MA1MG 

MDCLIM 

MACLIM 

in  a  typical  otiaoMrvor  arehltecoxre,  cha  shared 
dataham  amver,  with  a  NTTES  I  or  II  client 
bsrwMB  API  segmmn  and  shared  database  segments  as 
standmd  Scrummed  Query  Language  (SQL). 


reside  on  a  DU  COE  SHADE 
the  API  segments, 

iplished  over  the  network  using  ANSI- 


^  FWd  METOC  data  sets  provide  forecast  mformaooo  for  various  atmospheric  ***  iffTintTgifp*11'* 
ft  A^w^^«>o»^<oM«cBcpofd»^rMfidddaiwoQ»idi.  Ttegridfea 

*faE2^od-'1  *”*"  ",ld  **“** A(hddBanoard 

FM*  «  mM  tn-QRIB  ^^"GriddlnaDb,  uL rtjjTwttfi 


i  a  pica  by  i  client  i 


.  tovei,  nodd  and  farm  poiod  ad  tn  lypkdly  dbptoyM  as 
D«a  m  rejukrty  qmcad  values  of  speeffie  i 


Havroomotal  DttabtM  Support  far  tb«  Ntyy  U*m*  CORBA 


pmnaten  ( temperature,  praam,  wind  ipeed,  wind  direcboo,  tea  mfrce  etc.)  as 

pradiettd  by  numerical  foracas  models.  Grid  Field  daa  managed  by  TEDS  includes  aepraaia  grids  for 
specific  parameten  at  analysis  and  forecast  time  periods  (0, 12,24...  hum  in  the  future),  nd  differing 
•  model  resolutions  (grid  size  and  geographical  coverage). 


TEDS  Segments 


LLT  data  are  point  observations.  These  include  surface  weather  observations,  synoptic  obawvtnom, 
METAR  reports.  Terminal  Aerodrome  Forecasts  (TAFs),  upper  air  observations  (04*  radiosonde 
reports,  aircraft  observations),  and  ocean  soundings  (bathythermograph,  sound  velocity  profiles,  etc.). 
Not*  that  Grid  Field  Data  are  regularly  spaced,  whereas  LLT  data  are  not 

Textual  Observation  data  are  primarily  ASCII  formatted  forecasts  or  bulletmAraraiag  messages. 
Textual  observation  data  can  be  associated  with  a  specific  geographic  point  and  time,  but  more 
generally  are  ataociaird  with  a  geographical  area  or  region.  Types  include  Forecast  Reports, 
Warnings,  and  Notices.  Depending  on  the  type  of  textual  observation,  the  station  or 

organiraimWi,  and  the  area  or  region  affected,  a  textual  observation  may  be  decoded  and  stored  along 
with  the  textual  portion  of  the  message.  Textual  observation  data  are  typically  displayed  as  text  by  a 
diem  application. 

*****  Sensed  Observational  Data  are  observations  derived  from  specific  sensors  on  DMSP, 
TOOS,  GOES,  and  other  remote  ocean  sensing  systems  satellites.  These  data  secs  are  eartb-iocacable 
red  reported  as  individual  satellite  sensor  readouts.  Generally,  cheat  observations  are  recorded  and 
•••odated  with  a  track,  profile,  or  swath  of  individual  renter  — d—nt  and  therefore  have  multi  - 
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aspects  making  the  date  distinct  from  LLT  or  Textual  observation  types  Sources  include 
TIROS  Operational  Vertical  Sounder  (TOVS)  and  Special  Senear  Microwave  imager  (SSM1)  sensors 

IB—0*  •■•or  data  is  generally  pre»£roceased  by  aateUite  acquisition  software  and  eanh  located 
pnor  to  daplay  or  use  by  MFTOC  decisioa  aid  program.  cann  wca«. 


METOC  detiliaw  imagery  data  consists  of  standard  format  taster  display  products  (eg  GIF) 
gcacmed  by  an  analysis  or  decision  aid  application.  These  display  products  are  typically  merited  by 
sftailfee  age*  ad  display,  weather  fancasting  and  analysis,  or  METOC  decwoe  s^prognms  local 
or  external  toTCSS(NC)  systems.  The  types  of  imagoy  products  supported  include  projected  satellite 
■nagety,  METOC  applicaboo  screen  captures,  briefing  slides,  and  standard  format  Internet  Web 
products.  Imagery  data  consists  of  informatioo  describing  the  characteristics  of  the  data  and  either  the 
entire  standard  product  or  produced  “met*"definitiocs  that  reference  geographic  location  (region  or 
point),  primary  datasets,  operator  annotations,  other  products,  and/or  processing  routines  necessary  to 
a  ftndard  display  product 


Climatology,  which  is  static  data,  will  have  individual  data  segments  for  etch  data  type  as  TEDS 
mmvas.  Examples  of  climatology  data  are  Surface  Marine  Gridded  Climatology,  Low  Frequency 
Bottom  I  oar,  and  Terrain  data. 


RemoteTEDS 


The  RcmoteTEDS  software  library  provides  access  to  the  TEDS  database  via  Common  Object  Request 
Broker  Aiehhscmre  (GORBA).  RemoteTEDS  allow*  an  application  to  make  TEDS  API  function  calls 
<he  TEPS  d*ttb**e  “  h<*ed  00  IBMha  hardware  platform  (or  even  the  same  system). 
RcmoteiEDS  anpkments  the  TEDS  APIs  by  paaamg  requests  to  a  CORBA  interface.  This  interface 
«*P«  "wcExniwn  replacing  that  of  Informix.  More  specifically,  RemoteTEDS  is  a 
layer  maenad  between  the  invocation  of  a  TEDS  API  fimetioo  call  and  the  processing  of  that  TEDS 
API  function  all  RemoteTEDS  relies  on  CORBA  as  its  transport  mechanism,  utilizing  its  own  set  of 
•wrapper-  fimetioos  that  call  the  CORBA  methods  which  connect  and  exchange  data  to  a  remote 
THKnarvcr.  RemoteTEDS  was  developed  by  the  Naval  Research  Laboratory,  space  Center, 
Mnriasippt.  in  weociattoo  with  Physhreo,  Inc.  The  “RemoteTEDS"  CORBA  rn.pi~w-t.w~,  Mtf5’ 
Object  Otented  Concepts,  Inc.’s  Object  Request  Broker  (ORB)  “OmniBroker." 


The  metivatienfor  RemoteTEDS  is  to  allow  data  access  vis  TEDS  APIs  across  platforms  without 
tt>*,TEPS  etlta  w*tb“  ***•  *PP**ca*0B  ®ode.  This  is  particularly  useful  for  software 
3*^*  .  .^mi  w*10  w*01  tiwnlop  and  tan  their  code,  but  do  not  have  access  to  the  ftill 
TEDS  Informix  dnabase.  The  oode  can  be  developed  with  APIs  (whiefa  will  not  change);  however, 
the  actual  eooaasmg  of  data  will  be  handled  by  a  CORBA  interface.  OmniBroker  was  the  freeware 
CORBA  hnptamcoatioo  cboecn  since  its  C++  was  CORBA •cornplimt. 


Th*  following  diagram  compares  the  two  approaches: 
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EXISTING  TEDS  LAYUUNC 


remote  nan  lavejunc 


Id  summary,  for  each  TEDS  function  call  implfimrmrtl.  an  equivalent  method  was  required  to  be 
wrioen  in  IDL.  Each  of  the  data  types  used  by  these  functions  had  to  have  equivalent  1DL  data  types 
as  welL  Once  the  1DL  was  written  for  all  of  the  necessary  TEDS  methods,  corresponding  code  for  the 
client  and  a  server  side  of  the  Remote  TEDS  bad  to  be  written.  The  (which  is  the  only  side 

the  end  application  programmer  sees)  must  connect  to  a  RemoteTEDS  server  within  the  'led  saitO" 
function,  and  act  as  a  proxy  to  the  RemoteTEDS  server  for  all  TEDS  function  calls.  Here,  each  of  the 
IDL  methods  has  a  C  function  “wrapper'’  of  the  TEDS  function  call  n«»t  in  tom,  its 
companding  RemoteTEDS  CORBA  method  (again  translating  any  data  structures,  if  required).  The 
server  receives  these  method  invocations,  calls  the  actual  TEDS,  and  returns  the  result  (H— any 
data  conversions  necessary) 

For  example,  a  TEDS  API  C  function: 

Int  t*d_GridR*tr(  GR1DQUERY,  PUNKEDUST ); 
becomes  the  IDL  method: 

Interface  GR!D_API  { 


int  GridRetr  (  idl_GRJDQUERY  GridQaery,  out  idl.GRIDDATAs 
GridDataLL ); 
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RemoteTEDS  IMPLEMENTATION  FOR  TAMS/RT 
AT  THE  NAVAL  RESEARCH  LABORATORY 


N«vml  Research  Laboratory  (KRL)  Maine  Meteorology  Division  in  Monterey,  California  is  amttly 
tooMtntmg  CORBA  capabilities  under  its  TAMS/RT  (Tactical  Atmospheric  ModaHng 
System/Raal-Thne)  research  project  in  which  meteorological  data  is  being  managed  bv  the  TEDS 
database  so  support  TAMS/RT  applications  programs.  Initial  trial  hraallatiooi  have  pir vrn  succamfo] 
in  the  Fleet  Several  individual  applications  thu  share  data  are  combined  utilizmg  RemoteTEDS. 
even  though  they  run  on  different  hardware/software  configurations.  These  irtifitiTiw  praams 
«*»ans«  and  “meompadble"  hardware  resources  can  be  networked,  incorporating 


The  TAMS/RT  is  a  workstation  vctsioo  of  the  atmospheric  fbrecan  component  of  the  Navy’s  Coupled 
Oceaa/Auao^bera  Mesoscaie  Predtcooo  System  (COAMPS).  COAMPS  is  a  sophisticated  ouateical 
node!  for  tu*»asiing  clouds,  rain,  and  snow,  subgrid-scale  mixing,  and  •  cloud-hmracttve 

radiatioo  panmeteruahon.  For  the  prototype,  COAMPS  is  nm  on  SGI  input  data  for 

COAMPS  can  be  retrieved  via  RemoteTEDS  and  CORBA  fiom  the  TEDS  daJme  hn-ainl  on  a  HP 
J210.  COAMPS  results  are  also  stored  and  managed  in  the  TEDS  for  use  by  Tactical 

Daewoo  Aid  (TDA)  programs.  The  monvahon  for  the  TAMS/RT  is  to  make  the  best  use  of  a  growing 

vohane  of  perishable  data  available  on-scene  (including  local  observations,  satellto-desived  srtods  and 

"dar^Ttae  COAMPS  domain  is  adjustable  with  grids  and  output  products  tailored  for  individual 
tatpiimnems,  Tradmocal  meteorological  models  provide  outputs  every  twelve  hours;  COAMPS 
allows  access  to  results  a  every  time  step.  The  bottom  line  is  more  flexible,  timely  oo-eccne  weather 
pndictioiis. 


RemoteTEDS  INSTALLATION 

The  following  procedures  were  followed  to  implement  the  TAMS/RT  TEDS  API  code 

with  RonotsTEDS:  cooe 

1.  Download  Object  Oriented  Concepts,  Inc.'s  (OOC)  Object  Request  Broker  (ORB)  to  the  required 
synams.  OOC's  ORB,  currently  CORBA-2.0  compliant,  is  five  for  noncommercial  use.  Use 
RBADMB  and  INSTALL  procedures  for  each  specific  machine,  install  the  ORB  software  on  both 

Mrvtr  tod  client  machine. 

2.  install  tht  RemoteTEDS  lover  librmcs  on  the  server  machine. 

3.  Install  tfat  RemoteTEDS  client  libraries  on  the  client  machine. 

4‘  ***  c**nt  mactolc*  modify  Makefile  for  your  client  application  code.  Replace  regular  TEDS 

HJ>rery  links  with  RemoteTEDS  libraries.  Use  appropriate  flags  as  specified  in  RemoteTEDS 
insmU  procedures.  Recompile  application  code. 

5.  On  the  server  machine,  set  up  appropriate  TEDS  and  RemoteTEDS  environmental  voiables 
(sedsEavs  and  REMOTETEDSJORJTLE). 

6.  On  the  server  machine.  Run  “remoteTEDS"  or  “neds_server".  FTP  IORFILE  file,  which  has  just 
been  treated,  to  the  client  machine. 

7.  On  the  diem  machine,  set  up  the  appropriate  RemoteTEDS  variable  (REMOTETEDS  IORFILE) 

lo  point  to  mw  IORFILE  ” 

t.  On  the  them  machine,  nm  the  application  code.  Data  from  the  TEDS  *«♦«>>»«»  on  the  server 
machine  appeers  on  the  client  machine! 
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TAMS/RT  Technical  Concept 


TAMS/RT  DETAII-S 


TAMS/RT  hardware  and  toftwaro  totalled  at  Navy  Hmenrolngiril  and  Ootmombk  Itnoil 

PfrtdnBWy  **  l~otetoo  (“P  »  3  k»)  mospbahc 
anilyw  ma  foncasa  (out  to  36  boon).  The  oofaat  dtt  pyrrort  tfcfc  ad  aakal 

aodala  tot  require  high  fidelity,  higtoaeolutioa  atmaepbche  data  not  currently  avaikMe,  aucb  as  die 
ItojoPropagattoowTentoasod^  la  addiioa,  TAMS/RT  wUi  exploit  data  sotraa  dim  may  not 
be  avtikbia  m  a  amity  manner  from  the  main  prodncoon  cater,  FNMOC  (Fleet  Noeml 

Memorotofy  and  Occaaotrapby  Center).  Mommy.  ~~  .~t  - - • 

winds  danvad  front  tbs  geostmooiry  \  J 


TAMS/RT  is  an  co^mq^  ponabia*  ( 
two  eoapoMr  fysteai  1)  the  COAMPS  W*nii[H— MWH 
COAMPS  software  nailed,  including  data  team  Mi 
etc;  and  2)  the  TEDS  dambaaa  aerver.  a  worfcw 

inaallad.  rnne  deoodca  ~i  quality - ~i  TiMinnal  — «*grr«nl  «nd  IhVk  nremil 

FNMOC  TEDS  provides  interlaces  for  dam  acquisition  and  appiicaboa  pnpmn  while  nonne 

;aad  mcfcing  COAMPS  rasula  available  so  otor^pttctoooa  over  a  network  toarfrcc.  TEL. 

-  also  cootams  the  vtroaliaboo  tools  to  enact  (nd  fields,  satellite  derived  winds,  and 
otacrvanooii  data  from  THIS,  to  display  on  tbt  operator's  ooosok  far  avaiuoon 
i  so  cream  and  atm  graphic*  farto  World  Wide  Web.  In  addhfan.  a  GUI 
r  to  set  up.  modify,  and  automatically  anew  a  COAMPS  foment. 


***"  Pwvk*e»  **  both  MVOI  (MuW-Variata  Optimal  Intopoktioo)  snd 
COAMPS.  MVOI  atmospheric  anaiytia  can  use  ftadtootoa,  Surface  observBtioaLSSlWLSSMTi 
Airersfi  Reports,  Satellite-Derived  Whto.  TOYS  (uteilhe  venkal  Zp^TSci 
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SmbnT-m**  Tbmm pm^uw^m 


a 
& 

totem 


TAMS/RT  Forecast  Components 


TAMS/RT  operation 


TAMS/RT 


onto.  TEDS  ween 


FNMOC 

daeiiMte -  . 

,MrtaaBoa.aiM«toMnteiytettentorte)frter 

famei  of  Uio  <■■—  htt>o  weerrl  tr  r>r‘*^p*  **  " 

«toto  te  torocMt  # 

(every  hour)  ce  euoter  procwinr.  uni  te 


of  ua» 
Ttototefim 

WMttlWMiB 


output  product  a  ton  ■  tenet  of  “m 
•oO  •  24  hour  ftrerow  product 


the  TEDS  i 


Tht  foUovnu*  ■  au  example  COAMPS  oupw 
Umted  Stout. 


W cat 
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OOMira  19*80311  cs  ru.  108km  Mtr.lh 
verity?  «m  os  11  MMf 


SUMMARY 


He  TAMS/RT  prototype  demonstrations  have  benefited  from  the  use  of  CORBA.  CORBA 

Hr ZSZ  <=<*  <-  *****  *^^2^ 

aw»-p^  tnuatioiu iwnh  legacy  code.  In  the  future  it  is  certainly  «  cost-saving  tool,  in  thtt  it  will 

within  the  DODwilfboJ^lf*11011  C°d*'  The  ““  °f  RemowTedi  «*>*  expanded  use  of  CORBA 
wnun  tte  DODwilI  benefit  the  government  sector,  as  CORBA  is  benefiting  industry.  The  design  of 

™  step;  CORBA  (and  the  IntemetTTL  n«t^S  m 

efificient  use  of  resources.  The  future  is  bright  for  software  development  and  re-use.  ^ 


NOTES: 

eff0^  W"  “PP0"*1  fay  0ffi«  of  Naval  Research  (ONR)  and  Space  and  Naval  Warfare 
Systems  Comnmnd  (SPAWAR)  PMW 185  Meteorology  and  Oceinogrephy  SySs 

SwliL«‘Val  RfTCh  Ub°mofy’  M*nne  Meteorology  Division  Web  Page  at 

"***  ress(NC>'  C0*MtS-  “ 
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